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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polyimide-based resin composition excellent in heat 
resistance, strength, toughness and modulus of elasticity and having a low coefficient of linear 
expansion. 

SOLUTION: This polyamide-based resin composition comprises a combination of a polyimide- 
based resins (I) with (II) or a combination of a polyimide-based resins (III) with (IV). (I) a 
polyimide having a specific amine which may be substituted or a heterocyclic skeleton having 
one or more N atoms at the molecular terminal, (II) a polyimide-based resin having at least one 
or more carboxyl groups in the molecular skeleton, (III) a polyimide-based resin having at least 
one or more carboxyl groups at the molecular terminal and (IV) a polyimide having a specified 
amine which may be substituted or a heterocyclic skeleton having one or more N atoms in the 
molecular skeleton. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl 9.ipdl jpo.go jp/PAl /result/detail/main/wAAAOQaWFODA41 31 0691 1 ... 2003/09/08 



1/3 ^—iy 

T f 

* NOTICES * V • 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The polyimide system resin constituent which consists of the following polyimide 
system resin (I), combination with (11), or a polyimide system resin (III) and the combination of 
(IV). 

(I) Polyimide system resin which has the heterocycle frame which has at least one or more N 
atoms chosen from the structure-expression B group shown in the amine or ** 2 which is 
chosen from the structure-expression A group shown in a molecule end at ** 1, and which may 
be replaced. 

(II) Polyimide system resin which has at least one or more carboxyl groups in a molecule frame. 

(III) The polyimide system resin which has at least one or more carboxyl groups at the molecule 
end. 

(IV) Polyimide system resin which has the heterocycle frame which has at least one or more N 
atoms chosen from the amine or the aforementioned structure-expression B group which is 
chosen from the aforementioned structure-expression A group into a molecule frame, and which 
may be replaced. 

[Formula 1] 




[ — R1, R2, R3, and R4 show an aliphatic system hydrocarbon group among a formula, 

respectively] 

[Formula 2] 
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[Claim 2] The polyimide system resin constituent according to claim 1 which consists of the 
aforementioned polyimide system resin (I) and combination of (II). 

[Claim 3] The polyimide system resin constituent according to claim 1 which consists of the 
aforementioned polyimide system resin (III) and combination of (IV). 

[Claim 4] the claims 1-3 to which the ratio converted into the heterocycle skeleton which has at 
least one or more N atoms chosen from the amine or the aforementioned structure-expression 
B group which is chosen from the aforementioned structure-expression A group in a polyimide 
system resin constituent, and which may be replaced, and the molar quantity of a carboxyl group 
is characterized by being 1:0.1 to 1:10.0 — a polyimide system resin constituent given in any or 
the 1 st term 

[Claim 5] The polyimide system resin constituent according to claim 1, 2. or 4 characterized by 
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being the polyimfde system resin with which a polyimide system resin (II) consists of a diamine 
benzoic acid and pyromellitic dianhydride. 

[Claim 6] The polyimide system resin constituent according to claim 1 , 3, or 4 characterized by 
being the polyimide system resin with which a polyimide system resin (IV) consists of a diamine 
pyridine and pyromellitic dianhydride. 

[Claim 7] The Plastic solid which becomes any 1 term of claims 1-6 from the polyimide system 
resin constituent of a publication. 

[Claim 8] The Plastic solid according to claim 7 whose Plastic solid is a film. 
[Claim 9] The Plastic solid according to claim 7 whose Plastic solid is a sheet. 



[Translation done.] 
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* NOTICES * ■ ' 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the Plastic solid which 

used a polyimide system resin constituent and it. 

[0002] 

[Description of the Prior Art] The polyimide system resin has very high thermal resistance and 
the tough film performance, and is a industrial very useful material. After the method of 
processing a polyimide in the shape of a film carries out coating of the polyamide acid solution, it 
is common by heating by high temperature to form an imido ring. 

[0003] Therefore, the material of the polyimide with which the solubility over a solvent and high 
thermal resistance are compatible is called for, and the method of raising the solubility to an 
organic solvent is learned by copolymerizing a monomer with the flexibility which introduced 
substituents, such as an alkyi, into the nucleus of the aromatic diamine to be used as a method 
of solving this. However, by this method, since a flexible component exists, there is a trouble 
that a glass transition temperature falls and the feature of a polyimide system resin will be lost. 
Furthermore, by this method, since the monomer is expensive, there is a problem to which a 
product price becomes high. Although a glass transition temperature can be sharply improved by 
copolymerizing an upright component about thermal resistance, it is very difficult to lose film 
organization potency, and for the trouble of that it is not bendable, intensity falling to arise, and 
to be compatible in both. Moreover, especially when using as a semiconductor related material, 
as compared with metals, such as silicon and copper, coefficient of linear expansion is large. 
Although copolymerizing an upright component is generally performed as a method of forming 
into low coefficient of linear expansion, film organization potency will be lost for the above- 
mentioned reason, and there is a trouble which becomes brittle. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention is excellent in thermal resistance, 
intensity, toughness, and an elastic modulus, and aims at offering the Plastic solid which consists 
of a polyimide system resin constituent which has low coefficient of linear expansion, and this 
resin constituent. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, as a 
result of repeating examination wholeheartedly, by introducing hydrogen bond into a polyimide 
blend system, this invention person etc. finds out that those higher order structure and physical- 
properties control are possible, and came to complete this invention. 
[0006] That is, this invention is as follows. 

(1) The polyimide system resin constituent which consists of the following polyimide system 
resin (I), combination with (II), or a polyimide system resin (III) and the combination of (IV). 
[0007] (I) Polyimide system resin which has the heterocycle skeleton which has at least one or 
more N atoms chosen from the structure-expression B group shown in the amine or ** 4 which 
is chosen from the structure-expression A group shown in a molecule end at ** 3. and which 
may be replaced. 
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[0008] (II) Polyimide system resin which has at least one or more carboxyl groups in a molecule 
skeleton. 

(in) The polyimide system resin which has at least one or more carboxyl groups at the molecule 
end. 

[0009] (IV) Polyimide system resin which has the heterocycle skeleton which has at least one or 
more N atoms chosen from the amine or the above-mentioned structure-expression B group 
which is chosen from the above-mentioned structure-expression A group into a molecule 
skeleton, and which may be replaced. 
[0010] 
[Formula 3] 




[001 1] [ — R1, R2, R3, and R4 show an aliphatic system hydrocarbon group among a formula, 

respectively] 

[0012] 

[Formula 4] 
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[0013] (2) The polyimide system resin constituent given in (1) which consists of the above- 
mentioned polyimide system resin (I) and combination of (II). 

(3) The polyimide system resin constituent given in (1) which consists of the above-mentioned 
polyimide system resin (III) and combination of (IV). 

(4) a polyimide — a system — a resin — a constituent — inside — the above — a structure 
expression — A — a group — from — choosing — having — replacing — having — **♦* — an 
amine — or — the above — a structure expression — B — a group — from — choosing — 
having — at least — one — a ** — more than — N — an atom — having — a heterocycle — a 
skeleton — a carboxyl group — molar quantity — having converted — a ratio — 1 :0 — . — one 

(5) The polyimide system resin constituent of (1), (2), or (4) publications which are characterized 
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by being the polyimide system resin with which a polyimide system resin (II) consists of a 
diamino benzoic acid and pyromellitic dianhydride. 

(6) The polyimide system resin constituent of (1), (3). or (4) publications which are characterized 
by being the polyimide system resin with which a polyimide system resin (IV) consists of a 
diamino pyridine and pyromellitic dianhydride. 

(7) Plastic solid which consists of a polyimide system resin constituent of any one publication of 
(1)-(6). 

(8) The Plastic solid given in (7) a given Plastic solid is a film. 

(9) The Plastic solid given in (7) a given Plastic solid is a sheet. 
[0014] 

[Embodiments of the Invention] Below, this invention is explained more at a detail. 

The polyimide system (resin i) polyimide system resin used with the polyimide system resin 

constituent of <1> this invention (I) 

In this invention, the polyimide system resin (I) has the heterocycle skeleton which has at least 
one or more N atoms chosen from the amine (henceforth a "substitution amine") or the above- 
mentioned structure-expression B group which may serve as a proton receptiveness functional 
group at a molecule end, which is chosen from the above-mentioned structure-expression A 
group, and which may be replaced. 

[0015] After it carries out a specified quantity reaction by the well-known method and a 
polyimide system resin (I) makes a polyimide the acid component and diamine component which 
are usually used for manufacture of a polyimide system resin. The acid component which has the 
heterocycle skeleton chosen from the substitution amine or the above-mentioned structure- 
expression B group chosen from the above-mentioned structure-expression A group, Or it can 
obtain by processing like the usual condensation polymerization of the amine component which 
has the heterocycle skeleton chosen from the substitution amine or the above-mentioned 
structure-expression B group chosen from the above-mentioned structure-expression A group. 
To or the thing which was made to carry out the specified quantity reaction of the acid 
component and diamine component which are usually used for manufacture of a polyimide 
system resin by the well-known method, and was used as the polyamide acid The acid 
component which has the heterocycle skeleton chosen from the substitution amine or the 
above-mentioned structure-expression B group chosen from the above-mentioned structure- 
expression A group, Or it processes of the amine component which has the heterocycle skeleton 
chosen from the substitution amine or the above-mentioned structure-expression B group 
chosen from the above-mentioned structure-expression A group, and an imide-ized reaction is 
performed, and it is good also as a polyimide system resin (I). 

[0016] That what is necessary is just what is usually used for manufacture of a polyimide system 
resin as an acid component, although a 4 - biphenyl tetracarboxylic acid anhydride, 3 and 4, 3', 
4 -benzophenone tetracarboxylic acid anhydride etc. can be used, they are not a pyromellitic 
acid anhydride, 3 and 4, 3\ and the thing restricted to these. Moreover, these can also be used 
independently and can also use two or more sorts together. That what is necessary is just what 
is usually used for manufacture of a polyimide system resin as a diamine component For 
example, ortho diaminobenzene, meta diaminobenzene, para diaminobenzene, Methyl-para 
diaminobenzene, 2-methyl-meta diaminobenzene, 4-methyl-meta diaminobenzene, methyl-para 
diaminobenzene. A 2, 3, 5, 6-tetramethy|-para diaminobenzene, 4, and 4'-diamino biphenyl, 3. the 
3'-dimethyl -4, a 4'-diamino biphenyl. 3. 3 -dimethoxy -4, a 4 -diamine biphenyl, A diamino 
triphenyl, 1, 5-diamino naphthalene, a diamino fluorene, 3-methyl -4, 4 -dimethyl 
diphenylmethane, 2, and 2-screw (4 and 4 -screw amino phenoxyphenyl) propane, 2 and 2-screw 
(4 and 4 -screw amino phenoxyphenyl) fluoro propane, A - amino phenoxy biphenyl, and 4 and 4 
'4, 4'-diamino diphenylmethane, A - diamino diphenyl-ether, and 4 and 4 '4, 4'-diaminodiphenyl 
sulfone, 3, a - amino phenoxy biphenyl, and 4 '3, 4 -diamine diphenylmethane. Although alkyi 
diamines, such as - diaminodiphenyl thioether, and 3, - diamino diphenyl-ether, and 4 '3, 4 - 
diaminodiphenyl-sulfone, 4, and 4 '3, 4'-diaminodiphenyl thioether, ethylenediamine, and 
propanediamine, etc. can be used It is not restricted to these. Moreover, these can also be used 
independently and can also use two or more sorts together. 
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[0017] Although especially the amine that may be replaced is not restricted, the amine chosen 
from a structure-expression A group is mentioned, and R1, R2, R3, R4, and a phenyl group are 
mentioned as a substituent. It is the univalent aliphatic system hydrocarbon group which may 
differ even if R1, R2, and R3 in a formula are the same, the alkyi group of C1-C8, the alkenyl 
machine of C2-C8, and the alkynyl group of C2-C8 are mentioned, and these may have 
substituents. such as a phenyl group, a benzyl, and an alkyI ether machine. An aliphatic system 
hydrocarbon group divalent [. such as an alkylene machine of C1-C8 and an alkenylene group of 
C2-C8. ] in R4 is mentioned. 

[0018] As such a substitution amine, specifically A monomethylamine, an ethylamine, Aliphatic 
system amines, such as propylamine, a butylamine, and a cyclohexylamine, Aromatic system 
amines, such as phenylamine and a benzylamine. ethane (aminophenyO, Ethylene, an ethyne 
(aminophenyl), ethane (amino benzyl). (Aminophenyl) Aliphatic substitution aromatic system 
amines, such as ethylene and an ethyne (amino benzyl). (Amino benzyl) Aromatic substitution 
aliphatic system amines, such as an amine, an amine (phenoxy ethyl), and an amine (benzyl 
ethyl), (Phenylethyl) A dimethylamine. a diethylamine, a dipropyl amine, a dibutyl amine. Aliphatic 
secondary amine, such as a dicyclohexylamine, a diphenylamine. Aromatic secondary amine, such 
as dibenzylamine, a methylphenyl amine, Ethyl phenylamine, propyl phenylamine. a buthylphenyl 
amine, etc. A trimethylamine, a triethylamine, tripropylamine, tributylamine. Aromatic substitution 
aliphatic system amines, such as fatty amines, such as a tricycio hexylamine and a dimethyl 
ethylamine, dimethyl phenylamine, diethyl phenylamine, dipropyl phenylamine, and dibutyl 
phenylamine, etc. are mentioned. 

[0019] Moreover, if the basic skeleton which has the above-mentioned heterocycle is a 
heterocycle skeleton which has at least one or more N atoms, although it will not be restricted 
especially, the atomic group which has the basic skeleton chosen from a structure-expression B 
group is mentioned. Specifically An imidazole, a pyrazole, an iso thiazole, an isoxazole, A pyridine, 
a pyrazine, a pyrimidine. an ISODO lysine, 3H-Indore, IH-indazole, a pudding, a 4H-kino lysine, a 
quinoline, a phthalazine. A NAFUCHI lysine, a quinoxaline. quinazoline, cinnoline, a pteridine, A 
4aH(s)-carbazole, beta-carboline, phenanthridine, an acridine. Peri MIJIN, a phenanthroline, a 
phenazine, a FENARU sardine, furazan, A bends [h] isoquinoline, a 7H-pyrazino [2 and 3-c] 
carbazole, 5H-[2 and 3-pyrid d] O-oxazine, a IH-pyrazolo [4 and 3-d] oxazole, 4H-imidazolo [4 
and 5-d] IMIAZORU, a SERENAZORO [5 and 4-f] benzothiazole, A pyrazino [2 and 3-d] 
pyridazine, an imidazole [2 and 1-b] thiazole, FURO [3 and 4-c] cinnoline, a 4H-pyrid [2 and 3-c] 
carbazole, 4H [1, 3] OKISACHIORO [5 and 4-b] pyrrole, imidazole [1 and 2-b], and [1. 2, 4] 
triazine. a pyrid [1', 2':1, 2] imidazole [4, and 5-b] quinoxaline, 4H-JI0KIS0R0 [ 1 and 3 ] [4 and 
5-d] imidazole, etc. are mentioned. 

[0020] Although the compound which has an acid-anhydride machine in a part of structure of 
the basic skeleton chosen from for example, the above-mentioned structure-expression A group 
or the above-mentioned structure-expression B group can be used for the acid component 
which has the heterocycle skeleton chosen from the substitution amine or the above-mentioned 
structure-expression B group chosen from the above-mentioned structure-expression A group 
These use the catalyst of ultraviolet radiation or iron for the method usually learned in the 
compound which has the suitable heterocycle chosen from the suitable substitution amine or the 
above-mentioned structure-expression B group chosen from the above-mentioned structure- 
expression A group, using what marketed, for example, these, and compound a bromine 
compound. After adding a sodium cyanide to this and changing a bromine into a cyano group, by 
understanding an added water part under acid catalysts, such as a sulfuric acid, it can change 
into a carboxyl group and can obtain by carrying out the ring closure of this with dehydrating, 
agents, such as an acetic anhydride, further. 

[0021] Although independent or the thing which has two or more basic skeletons which can also 
use two or more sorts together, and are chosen as one acid component from the above- 
mentioned structure-expression A group or the above-mentioned structure-expression B group 
can also be used, they are not these things restricted to these. 

[0022] Although the compound which has an amino group can be used for a part of structure 
chosen from the above-mentioned structure-expression A group or the above-mentioned 
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structure-expression B group, for example as an amine component which has the heterocycle 
skeleton chosen from the substitution amine or the above-mentioned structure-expression B 
group chosen from the above-mentioned structure-expression A group These use the catalyst 
of ultraviolet radiation or iron for the method usually learned in the compound which has the 
suitable heterocycle chosen from the suitable substitution amine or the above-mentioned 
structure-expression B group chosen from the above-mentioned structure-expression A group, 
using what marketed, for example, this, and compound a bromine compound. After adding 
ammonia to this and compounding a bromination ammonium compound, it can obtain by 
desorbing a hydrogen bromide with alkali, such as a sodium hydroxide. 

[0023] Although independent or the thing which has two or more basic skeletons which can also 
use two or more sorts together, and are chosen as one amine component from the above- 
mentioned structure-expression A group or the above-mentioned structure-expression B group 
can also be used, they are not these things restricted to these. 

[0024] [ whether it considers as a polyimide (I) precursor by processing of the above-mentioned 
amine component or acid component which has the heterocycle skeleton chosen from the 
substitution amine or the above-mentioned structure-expression B group chosen as the 
polyamide acid obtained by the usual method from the above-mentioned structure-expression A 
group, and ] Or although considered as a polyimide system resin (I) by processing a polyamide 
acid of the above-mentioned amine component or an acid component to the polyimide which 
imide — ization-reacted **** which processes of the above-mentioned amine component which 
has a heterocycle skeleton when the end of a polyamide acid or a polyimide is a carboxyl group, 
and is processed of the above-mentioned acid component which has a heterocycle skeleton 
when a molecule end is an amino group is good. 

[0025] As amount of the amine component used in order to introduce the heterocycle skeleton 
chosen from the substitution amine or the above-mentioned structure-expression B group 
chosen as a molecule end from a structure-expression A group, or the acid component used, 5- 
50-mol % is desirable to a polyimide precursor or a polyimide. 
(ii) Polyimide system resin (III) 

In this invention, the polyimide system resin (III) has at least one or more carboxyl groups at the 
molecule end. After carrying out the specified quantity reaction of the acid component and 
diamine component which are usually used for manufacture of a polyimide system resin by the 
well-known method and considering as a polyamide acid, of the acid component which has the 
amine component or carboxyl group which has at least one or more carboxyl groups After 
processing like the usual condensation polymerization, performing imide-ization, or imide-izing a 
polyamide acid and considering as a polyimide, of the acid component which has the amine 
component or carboxyl group which has at least one or more carboxyl groups It can obtain by 
processing like the usual condensation polymerization. 

[0026] What was illustrated above (i), respectively can be used for an acid component and an 
amine component that what is necessary is just what is usually used for manufacture of a 
polyimide system resin. As an amine component which has a carboxyl group, although trimellitic 
anhydride, isophthalic-acid chloride, terephthalic-acid chloride, etc. can be used, it is not 
restricted to this, for example. 

[0027] Amino acid, such as for example, o-aminobenzoic acid, m-aminobenzoic acid, p 
aminobenzoic acid, an alanine, and a glycine, etc. can be used for the amine component which 
has a carboxyl group, and although independent or two sorts or more can be used together, they 
are not these things restricted to these. 

[0028] [ whether it considers as a polyimide (III) precursor by processing of the above- 
mentioned acid component which has the above-mentioned amine component or carboxyl group 
which has a carboxyl group in the polyamide acid obtained by the usual method, and ] Or 
although considered as a polyimide system resin (III) by processing of the amine component or 
acid component which has the above-mentioned carboxyl group in the polyimide which imide — 
ization-reacted the polyamide acid When it processes of the above-mentioned amine component 
which has a carboxyl group when there is an end of a polyamide acid or a polyimide by the 
carboxyl group and there is a molecule end by the amino group, **** processed of the above- 
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mentioned acid component which has a carboxyl group is good. 

[0029] As amount of the amine component used in order to introduce a carboxyl group into a 
molecule end, or the acid component used, 0.05-20-mol % is desirable to a polyimide precursor 
or a polyimide. 

(iii) Polyimide system resin (II) 

In this invention, the polyimide system resin (II) has at least one or more carboxyl groups in the 
molecule skeleton. 

[0030] It is the thing of the structure which the carboxyl group has mainly combined with the 
principal chain of a polyimide through direct or a substituent as having a carboxyl group in a 
molecule skeleton. A polyimide system resin (II) can be obtained by making the diamine 
component which the acid component which has at least one or more carboxyl groups, and the 
diamine component used for manufacture of the usual polyimide system resin are made to react, 
or has at least one or more carboxyl groups, and the acid component used for manufacture of 
the usual polyimide system resin react. Moreover, both an acid component and a diamine 
component may be components which have one or more carboxyl groups. 

[0031] There is especially no limit that what is necessary is just the method usually used as the 
polycondensation reaction method. As an acid component which has at least one or more 
carboxyl groups, although trimellitic anhydride is mentioned, it is not restricted to this, for 
example. 

[0032] As a diamine component which has a carboxyl group at least, 3, 4-diamino benzoic-acid, 
3, and 5-diamino benzoic acid etc. can be used, and although independent or two sorts or more 
can be used together, they are not these things restricted to these, for example. 
[0033] What was illustrated above (i), respectively can be used for the acid component and 
diamine component which are used for manufacture of the usual polyimide system resin. 

(iv) Polyimide system resin (IV) 

In this invention, the polyimide system resin (IV) has one or more heterocycle skeletons which 
have at least one or more N atoms chosen from the substitution amine or the above-mentioned 
structure-expression B group which may serve as a proton receptiveness functional group into a 
molecule skeleton, and which is chosen from the above-mentioned structure-expression A 
group. 

[0034] It is the thing of the structure which the above-mentioned substitution amine or the 
above-mentioned heterocycle skeleton has mainly combined with the principal chain of a 
polyimide through direct or a substituent as having the heterocycle skeleton which has at least 
one or more N atoms chosen from the substitution amine or the above-mentioned structure- 
expression B group chosen from the above-mentioned structure-expression A group into a 
molecule skeleton. 

[0035] The acid component which has the heterocycle skeleton which has at least one or more 
N atoms chosen from the substitution amine or the above-mentioned structure-expression B 
group as which a polyimide system resin (IV) is chosen from the above-mentioned structure- 
expression A group, [ whether the diamine component used for manufacture of the usual 
polyimide system resin is made to react, and ] Or the diamine component which has the 
heterocycle skeleton which has at least one or more N atoms chosen from the substitution 
amine or the above-mentioned structure-expression B group chosen from the above-mentioned 
structure-expression A group, It can manufacture by making the acid component used for 
manufacture of the usual polyimide system resin react. Moreover, both an acid component and a 
diamine component may be the compounds which have the heterocycle skeleton which has at 
least one or more N atoms chosen from the substitution amine or the above-mentioned 
structure-expression B group chosen from the above-mentioned structure-expression A group. 
[0036] There is especially no limit that what is necessary is just the method usually used as the 
polycondensation reaction method. As an acid component which has the heterocycle skeleton 
which has at least one or more N atoms chosen from the substitution amine or the above- 
mentioned structure-expression B group chosen from the above-mentioned structure- 
expression A group For example, although the compound which has an acid-anhydride machine 
can be used for a part of structure of the basic skeleton chosen from the above-mentioned 
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structure-expression A group or the above-mentioned structure-expression B group These use 
the catalyst of ultraviolet radiation or iron for the method usually learned in the compound which 
has the heterocycle chosen from the suitable substitution amine or the above-mentioned 
structure-expression B group chosen from the above-mentioned structure-expression A group, 
using what marketed, for example, these, and compound a bromine compound. After adding a 
sodium cyanide to this and changing a bromine into a cyano group, by understanding an added 
water part under acid catalysts, such as a sulfuric acid, it can change into a carboxyl group and 
can obtain by carrying out the ring closure of this with dehydrating agents, such as an acetic 
anhydride, further. 

[0037] Although independent or the acid component which has two or more basic skeletons of 
the heterocycle skeleton chosen from the substitution amine or the above-mentioned structure- 
expression B group which can also use two or more sorts together, or is chosen from the above- 
mentioned structure-expression A group into one acid component may be used, they are not 
these things restricted to these. 

[0038] Although the compound which has a diamine machine can be used for a part of structure 
of the basic skeleton chosen from the above-mentioned structure-expression A group or the 
above-mentioned structure-expression B group, for example as a diamine component which has 
the heterocycle skeleton chosen from the substitution amine or the above-mentioned structure- 
expression B group chosen from the above-mentioned structure-expression A group These use 
the catalyst of ultraviolet radiation or iron for the method usually learned in the compound which 
has the suitable heterocycle chosen from the suitable substitution amine or the above- 
mentioned structure-expression B group chosen from the above-mentioned structure- 
expression A group, using what marketed, for example, this, and compound a bromine compound. 
After adding ammonia to this and compounding a bromination ammonium compound, it can obtain 
by desorbing a hydrogen bromide with alkali, such as a sodium hydroxide. 

[0039] Although independent or the diamine component which has two or more basic skeletons 
of the heterocycle skeleton chosen from the substitution amine or the above-mentioned 
structure-expression B group which can also use two or more sorts together, or is chosen from 
the above-mentioned structure-expression A group into one diamine may be used, they are not 
these things restricted to these. 

[0040] What was illustrated above (i), respectively can be used for the acid component and 
diamine component which are used for manufacture of the usual polyimide system resin. 
The polyimide system resin constituent of the polyimide system resin constituent this invention 
of <2> this inventions consists of the above-mentioned polyimide system resin (I), combination . 
with (11), or the above-mentioned polyimide system resin (III) and the combination of (IV). ' 
[0041] One sort or two sorts or more of mixture chosen from the polyimide system resin (I) of 
the above-mentioned (i) publication can be used for the polyimide system resin (I) in this 
invention. It is similarly chosen out of a thing the above (iii), (ii), and given in (iv) about a 
polyimide system resin (II), (III), and (IV), respectively, and one sort or two sorts or more of 
mixture can be used for **. 

[0042] As for the rate of a mole ratio of the above-mentioned substitution amine in the 
polyimide system resin constituent of this invention or a heterocycle frame, and a carboxyl 
group, it is desirable that it is 1:0.1 to 1:10.0, and it is more more desirable still that it is 1:0.5 to 
1 :3.0. It is 1 :0.5 to 1 :2.0 most preferably. 

[0043] Although any of amount relation between the above-mentioned heterocycle frame and a 
carboxyl group may increase, there is an inclination for the ratio to be less than 0.1, or for the 
above-mentioned effect to be lost if 10.0 is exceeded. 

[0044] Moreover, the above-mentioned polyimide system resin (II) used for the polyimide system 
resin constituent of this invention Preferably, although the polyimide using pyromellitic 
dianhydride, a biphenyl tetracarboxylic acid anhydride, and a benzophenone tetracarboxylic acid 
anhydride as an acid component etc. is mentioned using 3, 4-diamino benzoic-acid, 3, and 5- 
diamino benzoic acid as a diamine component They are the diamine benzoic acid which is the 
diamine which has a carboxyl group as a diamine component most preferably, and a polyimide 
using pyromellitic dianhydride as an acid component. 
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[0045] Moreover, preferably, the above-mentioned polyimide system resins (IV) are the diamino 
pyridine which is the diamine which has a heterocycle frame, and a polyimide using pyromellitic 
dianhydride as an acid component as a diamine component, although the polyimide using 
pyromellitic dianhydride and biphenyl tetracarboxylic acid as an acid component etc. is 
mentioned using a diamino pyridine and a diamino pyrimidine as a diamine component. 
[0046] This is because it is desirable that a polyimide system resin (II) or the structure of (IV) is 
upright as much as possible. 

Although the polyimide system resin constituent of the manufacture method this invention of the 
polyimide system resin constituent of <3> this inventions can be manufactured by mixing the 
above-mentioned polyimide system resin (I) and (II), or mixing the above-mentioned polyimide 
system resin (III) and (IV) There is especially no limit in a mixed method, and it can be attained 
to it by carrying out specified quantity mixture of each resin, and dissolving into the solvent 
shown below. 

[0047] In addition, the polyimide system resin constituent of this invention may imide — ization- 
react, after mixing the above-mentioned polyimide system resin and mixing in the state of the 
polyamide acid which is the precursor of the above-mentioned polyimide system resin, in case 
the above-mentioned polyimide system resin is mixed. 

[0048] If the two above-mentioned sorts of polyimide components dissolve uniformly the amount 
of solvents used for mixture, although there will be especially no limit, 2 - 80 % of the weight has 
the two above-mentioned sorts of desirable amounts of polyimides to a solvent. 
[0049] The above-mentioned solution can be cast into tops, such as a glass plate, and a solvent 
can be obtained by carrying out heating removal using a hot plate or a thermostat. Although it 
changes as the heating temperature and heating time for solvent removal also with solvents to 
be used, heating temperature is 50-250 degrees C. and 2-24 hours is mentioned as heating 
time. 

[0050] Moreover, when imide — ization-reacting after mixing in the state of the polyamide acid 
which is the precursor of the above-mentioned polyimide system resin, it can carry out by using 
a hot plate or a thermostat, heating at 150-350 degrees C for 1 to 12 hours, and performing 
imide-ization after solvent distilling off. 

[0051] In this invention, as a solvent which can be used at the time of manufacture of a resin N 
and N-dimethylacetamide, N.N-dimethylformamide, N, and N-diethyl acetamide, N and N- 
dimethyl methoxy acetamide, a N-methyl-2-pyrrolidone, 1, 3-dimethy|-2-imidazolidinone, N- 
methyl caprolactam, 1, 2-dimethoxyethane, the screw (2-methoxy ethyl) ether, 1, 2-screw (2- 
methoxyethoxy) ethane, the screw (2-(2-methoxyethoxy) ethyl) ether. Although a 
tetrahydrofuran, 1. 3-dioxane, 1. 4-dioxane, a pyridine, picoline, dimethyl sulfoxide, a dimethyl 
sulfone, a tetramethylurea, hexamethylphosphoramide, etc. can be mentioned You may use 
together not the things restricted to these but independent [ these ], or two sorts or more. 
[0052] Moreover, it can add to the grade which does not spoil the purpose of invention of 
thermosetting resin, a filler, etc. to the polyimide system resin constituent in this invention. As 
thermosetting resin, phenol resin, an epoxy resin, an unsaturated polyester resin, etc. can be 
mentioned. As a filler, quartzite powder, molybdenum disulfide, a fluororesin, a carbon fiber, A 
glass fiber, carbonization KEISO fiber, a potassium-titanate whisker, aromatic polyaramide fiber, 
An alumina fiber, a boric-acid aluminum whisker, a carbon whisker, A metal fiber, a ceramic fiber, 
an antimony trioxide, a magnesium carbonate, A calcium carbonate, clay, a mica, a silica, a 
barium sulfate, a meta-calcium silicate. Iron powder, zinc powder, an aluminium powder, copper 
powder, the poly benzimidazole resin, silicone resin, a glass bead, talc, diatomaceous earth, an 
alumina, a milt balloon, a hydration alumina, various metallic oxides, a coloring agent, a release 
agent, various stabilizers, various plasticizers, etc. can be mentioned. 

The Plastic solid of the Plastic-solid this invention which consists of a polyimide system resin 
constituent of <4> this inventions consists of the above-mentioned polyimide system resin 
constituent. Specifically as a Plastic solid, a film, a sheet, etc. are mentioned. In this invention, a 
film means a sheet-like Plastic solid with a thickness of less than 0.1mm. and a sheet means a 
sheet-like Plastic solid with a thickness of about 0.1 -2mm. 

[0053] Since the polyimide system resin constituent of this invention is excellent in thermal 
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resistance, intensity, toughness, and the elastic modulus, the application to the semiconductor 
related material with which can be satisfied of low coefficient of linear expansion or a paint, a 
photopolymer, adhesives, biomedical materials, a solid fuel binder, a 2:00 cell solid electrolyte 
binder, etc. is possible for it. 
[0054] 

[Example] Hereafter, this invention is explained still more concretely using an example. In 
addition, an example does not illustrate the concrete mode of this invention and the range of this 
invention is not limited to these. 

[0055] In addition, the appraisal method used in the example is as follows. 

1) The GPC measurement which used NMP (0.05M LiBr content) for the determination-of- 
molecular-weight eluate estimated, a column — the Hitachi Chemical Co., Ltd. make — in series, 
two GL-S300M-5 were connected, they were used, and it detected using UV/VIS detector 
875made from JASCQ-UV To the computer, polystyrene conversion estimated molecular weight 
using Hitachi D-2520 GPC Integrater. 

2) Glass transition temperature (Tg) 

The Iwamoto factory dynamic viscoelasticity spectrometer and the VES-F type were used. In 
the sample, the test piece with a width of face [ of 4mm ] and a length of 20mm was cut down 
using the film with a thickness of 50 micrometers - 100 micrometers obtained' by the cast 
method from a NMP solution, and it used for measurement. It carried out with 3 degrees C of 
programming rates, min, 10mm of distance between chucks, the frequency of 10Hz, and the 
variation rate of 2 micrometers, having applied it to 30 degrees C - 300 degrees C, and tandelta 
set to Tg temperature which showed the peak top. 

3) It measured using AGS[ by tractive-characteristics Shimadzu ]-1000G autograph. The 
created polyimide film was cut with a width of face of 10mm in the shape of a strip of paper. 
20mm of distance between initial chucks and tension speed 1.0 mm/min performed the tensile 
test at 25 degrees C using this test piece, and tensile strength and the tension elastic modulus 
were computed. 

4) Product made from a coefficient-of-linear-expansion SEIKO electron It measured using 
SSC/5200. The heating rate was performed by 5 degrees C/min. Measurement temperature was 
measured in 1 00-200 degrees C. 

[0056] 

[Example 1] Dimroth, the nitrogen introduction official, and the impeller were attached in 500ml 
separable three necked flask of composition of <1> polyimide (I) precursor, and 4 and 4'-screw 
amino FENINOKISHI biphenyl 1 1.05g (30.0mmol) and 300g of N-methyl-2-pyrrolidones were 
added to this, and it dissolved in it uniformly. The ice bath of the flask was carried out, to 0 — 5 
degree C, after cooling, it added at a stretch with the solid-state, and 3, 3\ and 4 and 9.29g 
(31.57mmol) of 4 -biphenyl tetracarboxylic acid anhydrides were agitated under the ice bath. It 
heated to 60 degrees C after 30 minutes, and it stirred for 2 hours, with this temperature 
maintained. Then, the solution which dissolved 4-aminopyridine 0.1 5g (1.6mmol) in 20g of N- 
methyl-2-pyrrolidones was added. After checking having dissolved uniformly, and after stirring at 
60 degrees C for 2 hours, it cooled to the room temperature. 

[0057] This solution was gradually added in 3000g distilled water, the solid-state was deposited, 
and it carried out the ** exception. It washed newly adding and stirring 3000g of distilled water. 
After repeating this washing twice and the lOOOg methanol washed twice at the room 
temperature, the solid-state was carried out the ** exception, it dried under reduced pressure, 
and the target polyimide (I) precursor was compounded. 

Dimroth. the nitrogen introduction official, and the impeller were attached in 500ml separable 
three necked flask of composition of <2> polyimide (II) precursor, and 3. 5.33g (35.0mmol) of 5- 
diamino benzoic acids, and 200g of N-methyl-2-pyrrolidones were added to this, and it dissolved 
in it uniformly. The ice bath of the flask was carried out, 7.25g (33.25mmol) of PIROMETTO acid 
anhydrides was added at a stretch after cooling to 0 — 5 degree C with the solid-state, and it 
agitated under the ice bath. It stirred after 30 minutes for 2 hours, heating to 60 degrees C and 
maintaining this temperature. Then. 0.26g (1.75mmol) of phthalic anhydride was added with the 
solid-state. After checking having dissolved uniformly, and after stirring at 60 degrees C for 2 
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hours, it cooled to the room temperature. This solution was gradually added in 2000g distilled 
water, the solid-state was deposited, and it carried out the ** exception. It washed newly adding 
and stirring 2000g of distilled water. After washing twice, stirring at 80 degrees C with 500g 
distilled water after repeating this washing twice, the solid-state was carried out the ** 
exception, it dried under reduced pressure, and the target polyimide (II) precursor was 
compounded. 

3.0g of production polyimide (I) precursors of <3> polyimide system resin constituent and 0.01 5g 
of polyimide (II) precursors were ****(edX 50g of N-methyl-2-pyrrolidones was added, and the 
uniform solution was prepared. This solution was uniformly applied on the glass plate, and was 
heated at about 1 20 degrees C on the hot plate for 1 hour. It heated in the 250-degree C 
thermostat after checking that the solvent has removed mostly for 5 hours, and the imide-ized 
reaction was performed. Then, it heated at 350 degrees C succeedingly for 1 hour, and the film 
which consists of the target polyimide system resin constituent was produced. 
[0058] The physical properties of the obtained film are shown in Table 1 . 
[0059] 
[Table 1] 









^04 2 






















99.5 0.5 


99.5 0.5 




g/mol 


92000 12000 


92000 13000 






1.0 


1.0 












•c 


315 


312 




MPa 


142 


144 




NPa 


2510 


2530 




X lOVV 


2.78 


2.88 



[0060] 

[Example 2] Dimroth, the nitrogen introduction official, and the impeller were attached in 500ml 
separable three necked flask of composition of <1> polyimide (III) precursor, and 4 and 4'-screw 
amino FENINOKISHI biphenyl 1 1 .05g (30.0mmol) and 300g of N-methyl-2-pyrrolidones were 
added to this, and it dissolved in it uniformly. The ice bath of the flask was carried out. to 0 — 5 
degree C. after cooling, it added at a stretch with the solid-state, and 3, 3\ and 4 and 8.38g 
(28.5mmol) of 4 -biphenyl tetracarboxylic acid anhydrides were agitated under the ice bath. It 
heated to 60 degrees C after 30 minutes, and it stirred for 2 hours, with this temperature 
maintained. Then, trimellitic anhydride The solution which dissolved 0.1 9g (I.Ommol) in 20g of N- 
methyl-2-pyrrolidones was added. After checking having dissolved uniformly, and after stirring at 
60 degrees C for 2 hours, it cooled to the room temperature. 

[0061] This solution was gradually added in 3000g distilled water, the solid-state was deposited, 
and it carried out the *♦ exception. It washed newly adding and stirring 3000g of distilled water. 
After repeating this washing twice and the lOOOg methanol washed twice at the room 
temperature, the solid-state was carried out the ** exception, it dried under reduced pressure, 
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and the target polyimide (III) precursor was compounded. 

Dimroth, the nitrogen introduction official, and the impeller were attached in 500ml separable 
three necked flask of composition of <2> polyimide (IV) precursor, and 3 and 6-diamino pyridine 
3.82g (SS.Ommo!) and 200g of N-methyl-2-pyrrolidones were added to this, and it dissolved in it 
uniformly. The ice bath of the flask was carried out, 7.25g (33.25mmol) of PIROMETTO acid 
anhydrides was added at a stretch after cooling to 0 — 5 degree C with the solid-state, and it 
agitated under the ice bath. It stirred after 30 minutes for 2 hours, heating to 60 degrees C and 
maintaining this temperature. Then, 0.26g (1.75mmol) of phthalic anhydride was added with the 
solid-state. After checking having dissolved uniformly, and after stirring at 60 degrees C for 2 
hours, it cooled to the room temperature. 

[0062] This solution was gradually added in 2000g distilled water, the solid-state was deposited, 
and it carried out the ** exception. It washed newly adding and stirring 2000g of distilled water. 
After washing twice, stirring at 80 degrees C with 500g distilled water after repeating this 
washing twice, the solid-state was carried out the ** exception, it dried under reduced pressure, 
and the target polyimide (IV) precursor was compounded. 

3.0g of production polyimide (III) precursors of <3> polyimide system resin constituent, and 
0.01 5g of polyimide (IV) precursors — ****(ing) — 50g of N-methyl-2-pyrrolidones — in 
addition, the uniform solution was prepared This solution was uniformly applied on the glass 
plate, and was heated at about 120 degrees C on the hot plate for 1 hour. It heated in the 250- 
degree C thermostat after checking that the solvent has removed mostly for 5 hours, and the 
imide-ized reaction was performed. Then, it heated at 350 degrees C succeedingly for 1 hour, 
and the film which consists of the target polyimide system resin constituent was produced. 
[0063] The physical properties of the obtained film are shown in Table 1. 
[0064] 

[The example 1 of comparison] Dimroth, the nitrogen introduction official, and the impeller were 
attached in 500ml separable three necked flask of composition of <1> polyimide (I) precursor, 
and 4 and 4'-screw amino FENINOKISHI biphenyl 1 1.05g (30.0mmol) and 300g of N-methyl-2- 
pyrrolidones were added to this, and it dissolved in it uniformly. The ice bath of the flask was 
carried out, to 0 — 5 degree C, after cooling, it added at a stretch with the solid-state, and 3. 3'. 
and 4 and 9.29g (31.57mmol) of 4'-biphenyl tetracarboxylic acid anhydrides were agitated under 
the ice bath. It heated to 60 degrees C after 30 minutes, and it stirred for 2 hours, with this 
temperature maintained. Then, the solution which dissolved 4-aminopyridine 0.1 5g (1.6mmol) in 
20g of N-methyl-2-pyrrolidones was added. After checking having dissolved uniformly, and after 
stirring at 60 degrees C for 2 hours, it cooled to the room temperature. 

[0065] This solution was gradually added in 3000g distilled water, the solid-state was deposited, 
and it carried out the ** exception. It washed newly adding and stirring 3000g of distilled water. 
After repeating this washing twice and the lOOOg methanol washed twice at the room 
temperature, the solid-state was carried out the ** exception, it dried under reduced pressure, 
and the target polyimide (I) precursor was compounded. 

Dimroth, the nitrogen introduction official, and the impeller were attached in 500ml separable 
three necked flask of composition of <2> polyimide precursor, and 3 and 5-diaminobenzene 3.78g 
(35.0mmol) and 200g of N-methyl-2-pyrrolidones were added to this, and it dissolved in it 
uniformly. The ice bath of the flask was carried out, 7.25g (33.25mmol) of PIROMETTO acid 
anhydrides was added at a stretch after cooling to 0 — 5 degree 0 with the solid-state, and it 
agitated under the ice bath. It stirred after 30 minutes for 2 hours, heating to 60 degrees 0 and 
maintaining this temperature. Then, 0.26g (1.75mmol) of phthalic anhydride was added with the 
solid-state. After checking having dissolved uniformly, and after stirring at 60 degrees 0 for 2 
hours, it cooled to the room temperature. 

[0066] This solution was gradually added in 2000g distilled water, the solid-state was deposited, 
and it carried out the ** exception. It washed newly adding and stirring 2000g of distilled water. 
After washing twice, stirring at 80 degrees 0 with 500g distilled water after repeating this 
washing twice, the solid-state was carried out the exception, it dried under reduced pressure, 
and the target polyimide precursor was compounded. 

3.0g of production polyimide (I) precursors and 0.01 5g of polyimide precursors of <3> polyimide 
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system resin constituent were ****(ed), 50g of N-methyl-2-pyrrolidones was added, and the 
uniform solution was prepared. This solution was uniformly applied on the glass plate, and was 
heated at about 1 20 degrees C on the hot plate for 1 hour. It heated in the 250-degree C 
thermostat after checking that the solvent has removed mostly for 5 hours, and the imide-ized 
reaction was performed. Then, it heated at 350 degrees C succeedingly for 1 hour, and the film 
which consists of a polyimide system resin constituent was produced. 
[0067] The physical properties of the obtained film are shown in Table 2. 
[0068] 

[Table 2] 
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[0069] 

[The example 2 of comparison] Dimroth, the nitrogen introduction official, and the impeller were 
attached in 500ml separable three necked flask of composition of <1> polyimide precursor, and 4 
and 4 -screw amino FENINOKISHI biphenyl 11.05g (SO.Ommol) and 300g of N-methyl-2- 
pyrrolidones were added to this, and it dissolved in it uniformly. The ice bath of the flask was 
carried out, to 0 — 5 degree C, after cooling, it added at a stretch with the solid-state, and 3, 3', 
and 4 and 9.29g (31.57mmol) of 4'-biphenyl tetracarboxylic acid anhydrides were agitated under 
the ice bath. It heated to 60 degrees C after 30 minutes, and it stirred for 2 hours, with this 
temperature maintained. Then, the solution which dissolved aniline 0.1 3g (1.6mmol) in 20g of N- 
methyl-2-pyrrolidones was added. After checking having dissolved uniformly, and after stirring at 
60 degrees C for 2 hours, it cooled to the room temperature. 

[0070] This solution was gradually added in 3000g distilled water, the solid-state was deposited, 
and it carried out the ** exception. It washed newly adding and stirring 3000g of distilled water. 
After repeating this washing twice and the 1 0OOg methanol washed twice at the room 
temperature, the solid-state was carried out the ** exception, it dried under reduced pressure, 
and the target polyimide (I) precursor was compounded. 

Dimroth. the nitrogen introduction official, and the impeller were attached in 500ml separable 
three necked flask of composition of <2> polyimide (II) precursor, and 3. 5.33g (35.0mmol) of 5- 
diamino benzoic acids, and 200g of N-methy|-2-pyrrolidones were added to this, and it dissolved 
in it uniformly. The ice bath of the flask was carried out, 7.25g (33.25mmol) of PIROMETTO acid 
anhydrides was added gt a stretch after cooling to 0 — 5 degree C with the solid-state, and it 
agitated under the ice bath. It stirred after 30 minutes for 2 hours, heating to 60 degrees C and 
maintaining this temperature. Then. 0.26g (1.75mmol) of phthalic anhydride was added with the 
solid-state. After checking having dissolved uniformly, and after stirring at 60 degrees C for 2 
hours, it cooled to the room temperature. 
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[0071] This solution was gradually added in 2000g distilled water, the solid-state was deposited, 
and it carried out the ** exception. It washed newly adding and stirring 2000g of distilled water. 
After washing twice, stirring at 80 degrees C with 500g distilled water after repeating this 
washing twice, the solid-state was carried out the ** exception, it dried under reduced pressure, 
and the target polyimide (II) precursor was compounded. 

3.0g of production polyimide precursors of <3> polyimide system resin constituent and 0.01 5g of 
polyimide (II) precursors were ****(ed). 50g of N-methyl-2-pyrrolidones was added, and the 
uniform solution was prepared. This solution was uniformly applied on the glass plate, and was 
heated at about 120 degrees C on the hot plate for 1 hour It heated in the 250-degree C 
thermostat after checking that the solvent has removed mostly for 5 hours, and the imide-ized 
reaction was performed. Then, it heated at 350 degrees C succeedingly for 1 hour, and the film 
which consists of a polyimide system resin constituent was produced. The physical properties of 
the obtained film are shown in Table 2. 
[0072] 

[Effect of the Invention] By this invention, it excels in thermal resistance, intensity, toughness, 
and an elastic modulus, and the polyimide system resin constituent which has low coefficient of 
linear expansion can be offered. 



[Translation done.] 
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coo Cx9 OQO o? 

ow-jjo CO ooS^ 

Ha 





mio [n>m 5 } y $ f i^issi (id t^^jr 5 

[ff3}<«3 ] mriBJi^'M 5 h^mmn^ (m) i (IV) #mi^7kfn^ y hg?7&^63^cc6j}<y-Y ^ F.^^^gr 



s 

mm, 
[0 00 n 

[0002] 

[0003] Sfo-C. jiagK>Pt-r.5^l!$i4<hlSitl^.14<D 

WAL-c^s^KU-fs F©«i|si-dJ^jf)6nrfc9. cn* 

i;3>, mm<D^ttmiuxmBmmitiizii\ e 
(«iii^AP) 

R,— NH, xNH 
Ra 



(4) mmzoo 1- 1 069 1 1 

*}VAm^mi)^t)tixLH,\ m^K.tj:r>xLt'^mm 

[0004] 
[000 5] 

[0006] fiH^. 3t:|%?««. WTOiit) -C^S. 
( 1 ) Tia^V ■< 5 K3^«Jfll (I) t (II) 

*D#xa*: y 5 Kjsaafli (m) t (iv) ©ffli5^^t> 

[0007] (I) ^^-^fflcc. -fbsjc^sti^fiiits; 
Amtt>^mtim^mm^i\xi.^x «>m^r s >3?.«'fb4 

Ala 

[0008] (II) ^^^^^tl{Cd>^C < <!: 4> 1 oJiJUi© 
(III) :9-T-*^iCii>J&< i*) 1 OJW±©*Jl/:l<+i';P 

[0 00 9 ] (IV) ^^m*{c, ±iBmm^Amti^(^ 

[0 0 10] 
[{b3] 




.R2 

Ra 



Ra 

[0011] [SC4>, R,, R,. R,sufR,«. -en-e [0012] 



C3) 
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6 ^ 6 0> CO ceo 




H 



O" TFr 



0 0 0 •(> oio 

CO 03 CO COCO CO 

cooocacocxi 

coo o5 OQO oS^ 

aX3 Co a)o ccb"! 





Ha 





[0013] ( 2 ) ±iS^ 5 FI^^Bt (I) i (I 
I) <Dm^-^iJitiP'^fj:i> ( 1 ) im<D4iV ■< 5 FJR^ 



(3 ) ±iE^y W 5 F3^«Sfli (III) t (IV) ©ffl.^^ 

t>#3!»^6:i5:s ( 1 ) iEtg®^y -f 5 vjhmmfm.m, 

1:0. 1~1 : 1 0. O-C&SCi^ltSii-r 
•5. ( 1 ) - (3 ) ©f5Itl*> 1 0K:iB«8©sJ< -f 5 F?^ 



40 m. 

( 5 ) 4< 'J -( 5 FIRlSHg (II) 7!)ii?T 5 y^.a#Kiftl 

^m^t-rz. (1), (2) XB (4) letSfDJi^y-f 

5 FJ^iSfllM^i^. 

(6) ^P'M 5 Fm^flS (IV) *JyT5>'tf';i;>i«S 

«:#8i<!:-rS. (1). (3) XB (4) IEIScDjK';-/ 
? F^W«i>ffi^!gI. 

( 7 ) ( 1 ) - (6 ) ©f5in*> 1 o(clB»©sJ«'; 5 F 

SO mifiitmmtPhtji^mBW, 



9 

( 8 ) j&Bm^y ^)VAx*^^ ( 7 ) ^mcommo 

( 9 ) fs^mm^iy- h -c*^ ( 7 ) im<ommo 

[0 0 14] 

(1) ^'J-Y^ Fl^lSflg (I) 

[00 15] Ti^v-i ^ h'mmm (I) ^y^^^ f.^ 

ni^#+S;|:Wr^^ia^. X«_bfa«i§SASf:^^63l^^ 

ti^m^r ^>i>L< t^±iB^s^Bm^63it^n-E>-^ 
F{bSj£^tforjj<u-Y5 F3R^JII (I) iurfea 30 

3.4,3',4*--<>V^:7*y>-r h^:=?7;U^>K 

^<bor«. 5 F3S«flg(DKjgtcfflc^iE>nr 

i;?TSy'^>-fe'>. 2-j^^;l/-m-^r 5 >''^>*!2>. 4- 
2,3,5,6-7* h^^^JU-p-5^T^ >^-^>*t2>. 4,4'- 

i?r ^yi^:7x-;i/, 3,3'-i^.>'^JU-4,4'-s^r s y tr 

2^T5>^7;l/:tU>. 3-y ^il/-^,4*-t^y ^;US^7:c:i 
JV^^>^ 2,2-t^x (4,4'-b*xr^ j:y+>^:7aL 
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Vt':7x-r:;l/, 4,4'-v^T 5 >'>^:7x::-;l/y 4,4'- 
)V%)V7^ly, 3.4'-T5 v^^x-Z^^i/f^xJ^Jl/, 3,4*- 

x-r^l'. 3,4'-5xr 5 -/t^:7x:^;U;^^;U.1^>. 4,4'->^ 
[0017] g^$nrc>r 4>Hi^r ^ l^cc$ijj® 

a^SiL/T^i. R.. Rz. R3. R,-^:7x-;US 
:;&S^Cf6tieo Scf^CDR.. R.. R3^S. I^I-r^oT 

m. c2^c8cDrju+^Ji/«7&^W6n. cn^t*. 
S^WLri^r4>at^o R.^^c i-'C8(Dr;b^U'> 

a. C2-'C8COTJU^^U>«^CD2«cDfl§J!:5]5SlSj^ 

[0018] C <D J: ^ i^jrg^r 5 > i :RttWJC{ J. 
^^;i/r5>. x^;UT^>. r?'nf;ur^>. 

(:7x y+s^x^^^i-^r (r<iyz>)\/s,^)\/^r % 

t^i5'n-^+i^;ur^>^cDBiJ!S;K02mr e^:7x 
x;l/rs>, i^'^>5^;UT5>^cD7?#jSSlO[)23Rr^ 

^^;l/>'x::.Jl/T5>. x^;!/^' xXjl/T 5 >. y' 
nt*;l':7xx;i/r xx;ur ^ >^^. h 

y.»*^iUr^>. Fyx^;l.T5>. hy:/nf;l/r^ 

h';:^^;l'T5>. F ye>^n--^^^^';l/r 5 V> 
^^;ux^;l/r ^>^cDflil6]KT5>. >?^5^;l':7xx 
;l/r5>. i?x^;l/7xx;i.r iP:/atVl/?xx 

[ 0 0 1 9 ] $/c. iiB-^f-nlR^SrWr 

-ju. fy2;j>. f^t^>. fy^s^v. ^vFye^ 
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=¥y')>. y^'yiyy. i^y^Uiy^. +y 
+1fU>. +:^V'U>. >'>yU>. y'r^Viy>. 4aH- 

:7:c:^;H^iP>. r?^1f>. -^>X[h]-T V + y V 
7H-t:•'5S^>^[2,3-c]:^7;^>'^*y-;^. 5H-fc'UK[2,3- 
cr]C^:t + 1t>^>. lH-t*'5^V"Cl[4,3-d]:f 4H 

--1^ ^ ^^/n[4,5-d]-r 5 ry-Jb. •feu:^v^p[5,4-f] 

^Vn[2,i-b]^T^/-;i/. :7n [3,4-c]i^>^ »; 4h 

-b*'; K[2.3-c]?^;^>^^*V-J^. 4H[l,3]:^-=^-tf^^a[5. 
4-b]fc*n-;U, 5 ^VVi [l,2-b][l,2,4] h VTi^>. 

K[l',2':l,2]>r 5i5i^V^n[4.5-b]^^+1f'J>. 4H 
-1.3>^:t^Va[4,5-d]^ 5 ^^/-}Vm:^mif^tl^. 

[0020] ±nmm^Am^^^m^tti^mi^r ^ 

[0 0 2 1 ] ctih<DmiAxi^t2m&i±^mmr^ct so 

[0 0 2 2 ] ±Mmm^Am^^^m[m^m.^r ^ >x 
{^±13^®^ B fflf t:?^ 6 iit^n ^ n mm^ ^ r 
^>f&^tLxi^t. m^u. ±nmm^Amxict±tm 
^^Bm^^^micm^mm<D-mcr ^ ym^mr^it 

h^(o^^mr^i)\ :R\t±Mm'^Amiphm\tti^ 40 
m^tm^r ^iyx\ct±Mmm^Bmi)^hm{tti^m^ 

[0 02 3] cn6©#!*X«2iSt(±*fitfflf -SCi 
t2«fiS;Bap:»&^6ii«ti^2<i«±©S:4s:«tS:S::&Lr 50 



2 0 0 1 - 1 0 6 9 1 1 
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[0024] M'^coijmxmhti^Tr^ ur ^ Kg^CC. ± 
(I) mmt^t'r^f)\ x»4<';t^ fk*-/^ K^ts 

[0 02 5 ] ^T^mm^^Am-fi^^Miitti^mikr 
$ >xti±iaif3i^Baf?!^^63i^3:n^-^f-n3^#ts^^ 

(ii) ^5 h'mmm (m) 
*ife?gtcfci>r. ^5 F^g^fli (III) ^^a^ 

tf^T^^x^^ji^yr s FM^-f^ F{tLr^y-f ^ f^u 
[0 0 2 6 ] ^^^i T 5 >f&^^t. mm^^ y 5 f.^ 

[0 02 7 ] :^?;biJ<^>';bS^W*r'ST^ >^^tC«. 

6ci3&^r^. cn6#itx«2SJ^±^0fffl-r-sc<!: 
[0 02 8] mmcoyfmxm^ti^riivr ^ fk^c. ;^ 

v;l/S^Wr6±iBK«^ri2iS-r'5 C i(C J: 0 ^y 

^ F (III) mmi^t-r^-^K x\t^^vr^ h-m^^^ 

FMI:SiSU/c!i<y-<^ F^. ±^^:^Jl^^lyjm^m'r 
5 V^^S'fc b < C <fc CC J: D Ji< y 

>f ^ FlS^flg (III) <b-r^:^5^ Ji<yT5 F^«4<y 



(8) 
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[0029] fH-^i^liCtjJl^^^iyJlfSimXnfctb 

4< y 5 mmt^xit^^ -r s o. o s ~ 

2 0*;U%7WgSLli. 

(iii) ^^'J-^i (II) 

*l6BJK:tet^r. Ki^fiSfli (ii) 

tpiC{}>tj:< ti> 1 r>a±oyt>)l^^U)im^mLX(.^?> 10 

[003 0] ^>^tS*{C*;l'jJ<'+i^Jl'«*WrSi 
5 VrnmHa (II) «. il>^C< 1 0«±(D*;U^f<+ 

3-ti'.5Ci«CJ;-,-Ct#5Ci*t-C#S. S/c. KfiS^t 20 

[003 1 ] «sl^siB:&ffii o-TB. 3iSfflt»e>n* 

[ 0 0 3 2 ] i!>^j< i htj)l^<driy}l'S^^ri>V>r 5 
>^^ifrt*> mt*. 3,4-i?T5 3.5- 

5^$.ii#^*fflt,^-5.ci*i-e#. cne>m!4X 30 

[0033] a^<D;}< W = KlF.IMfll©l!iiKffil.^e.ti 

(iv) 3j<';-^ 5 Ki^i^fli (IV) 

^^B^JCtel^-C, d^y-f 5 h-3^<^Ig (IV) «. 

cfitc. Va h 0 ^ ■5., ±iel«ig^A 

[0034] s^j^t&>pic±^m^Am*^^mimi 

[0035]:l<';-f5 dv) «. ilBflJitSCA 
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gjfer 5 > 4> b < «±ia^)gi»:Bef*> hm\xtiZ'ptj: < 

[0036] «^-^S{c*ffii bt:tt> a^fflt^^n.^ 
:^ffir*ntm<, !RFCc$i|Rg»^ci,». ±ia«jt^Ai¥*> 
hm\tni>mikr 5 >x«±fe«)tS;BfflP*>i3jMiin^> 

±f a«jgSi B ep*^ 63i«nes*#«©«jg©-gp«:K 

3S;AP*>6atfn4®^&gjftT 5 >x«±fs«jSscB 
cti6K:§gi^3t3;;rcttgfe^©ftBi^ 

1/ . 3 6 K: c ©IBi*SiJ{c-CBH8^ S C i 

[0 03 7] C*l6©#JiX«2«JW±;&fifffl-r-5C<i: 
4>-C#. X{*lo©KfiS^1'{c±f2«®^A8f*>6«« 

n^gj^r s >x«±iBifi»s;Bm^e>3iiins-^7^a 

cni=>ic$iM3ti-54>©r«i5:t,i, 

[003 8] }Lmm&^Ami}^hm\ttii>m.mr s >x 

r5>fiX^io-cB. {?a^B> ±ta«3i^AgfXB±iB 
«jiseBap*^e.s«nss*#ts©«jS©-a5K:yr 5 

«. rf7lS3n-C(,^2,4>©?:ffiffl-r-5.*\ X«±faifjg^ 
nrt^s:^;^, mif. cnK:SlJi-?fei;fc«g^©Mi« 
h y a^©t;1'* y -c^-fbkig^&ittfBS-a-^c ifcj; 

[0039] C:tie.©mi4XB2SJii±?:ttfflT.2.C:i 
fcr*. X«l-3©yT5>tt3(C±IBfiiiiSeAP*»6S 

«nsH»r 5 >x«±iBflij§s;Bef*»p.a«ns'^-f 
a^#ts©s*#ts* 2ii«±wr-syr 2 >ms^^m 



•1 
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[0040] m-^<D4< 'J -r 5 K3S«fli©K®(cffii^6tx 
i>miiS.^Ru'iyrz>iiS,mt. -en-etviiB (i) icm 

< 2 >:^mm<DTii y s }rmmmmm'^ 

(I) i (II) i©Mi5^^t)ifX«±ie©^y-r 

5 K^S^fli (III) t (IV) ©ffli?>^*5-tt*>e)«:-5*><D 
[004 1 ] :4^^HJCc*JW.5,!i< y 5 K3^}»fli (I) 

K. ±ia (i) iBt8©!j<y 5 ¥mmm (d *»6S[titi lo 

y-r 5 K^«fli (II) . (Ill) . (IV) «:ot»-r^>la) 
«{c^*i«<i±fa (iii) . (ii) . (iv) iaiS©4>cD 

[0042] ^mM<D^^'J 5 F.^eJfliMfiR!^* ©±iB 

1:0. 1~1 : 1 0. 0-C$.-SCiAWSL 
<, Stc. 1 : 0. 5~1 : 3. OX-$>?>C 
*Lt». 1Bci>0tL<it, 1 : 0. 5~1 : 2. Or* 20. 

[0043] ±ti^f-um«^ti3)\^^^^i^)i'mamm 
0. imm-c^^ifii 0. o'S:m?iit±i&<mmiii^ 

[ 0 0 4 4 ] */c, *i^?8©* y -r 5 F3^«m*!SigJ«: 

ffli^en.siiS'-Ky'i' 5 Fi^issi (u) ». »*L/< 

«. J^r5>fi5c^iLT. 3,4-S>T5 ^-^.ilSK. 3,5- 

I F ^*JU*>^7Ki^4ffll<i.5.*f y -i" 5 K^*5 

^i. ^SSd<!:L/-C«|;4cf y i> hK4ffli,»5jJ<y-/ 
[0045] 3S?c. ±ie7j< y -f 5 FS5«flg (IV) it. m 

ao<«. 5>Rg^i uryr 5 ^fy y>, vr 
i y fy 5 y>*ffii^. ^fiS^iL-cM*fny y h 
f 7*^;l'f-h^*;U;K>K*fflir>Si|<y >r 5 

'V7"P]S#tS5rWr^yT5>r4)Si^T5 yfy 
;^>t. KfiE^5-iLr*i;i<b-a^ y FK*fflt,»*iJ<y 

[0046] cnw. si<y 5 }rJimm (n) x« d 

< 3 >*^?g©'-l< y 5 FJK^BiiHfi£iKJ©i« 
:*:«?«©!j< y 5 F^«fl§ifi(!R!gJ«. ilBsP y -Y 5 F3S 

^fli (I) -Ru (II) 5:S^-rs*>, 5i»±fa^y'f s 
Fj^^ll (HI) Rt>- (IV) *s^-rsci{cj:^t:^ so 
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TtBfC7nt-^*^cs^©^fli*Bff^as^i^. 

[0047] ia:*5. 3(s:^?g©;i< y 5 F^^fliffiJ*:^ 

«. ±fB©!i<y-/5 Yimm^u-^f^m. ±iBjj<y-i' 
5 F^«fl§^2i^L/r*>m^L/. ±iB'-j<y-f 5 v^mfsi 
©t(rii»t?A-5jj< y T 2 FK©iW,«-cti^ufcf^{c w 2 

[0048] u^i<cm^.^i>iimm.u. ±iB2a©3j<y 

(c>pt-rs±fB2 ie©>-K y 5 fs**. 2 ~ s o«s%*i 

[0 04 9] ±iB?§jg^:</-7;^:?"u- F^±«:SSiiL. 

ifi. Wmmt. 5 0~2 5 0-C-C*»J. ftnJKl^fflil/ 
[ 0 0 5 0 ] */c, ±iBii< y 5 F»^fl§©H«lg<*-C* 

ssKyrs FK©«ss-e®^ofcmtc-f 5 FjkJSis-rs 

fflci-c. 1 5 o~3 5 o'cn - 1 2B#rainjlfeLt:-Y 5 
F<fc*tf !> c t «:<}: 13 SfeSferfr 

[005 1 ] *^BJ{C*JI<^-C, ^fll©i!!3tB#tC^fflr # 
N.N-i?y9^Jl'T-bFr5 F. N.N-i^^ 
^^^Ud^Jl/AT 5 F. N,N-i^x9^;ur-fe FT 5 F, N.N-i' 
y^^jl/^ F+i^T-fe FT 5 F. N-ji^]V-2-ii'o ') F 
>. l,3-5^J<9^;l'-2-<' 5 5^yyy>'>. M-rfg^;U*7" 

n^i'^'A. i,2-t?y F+i'i^^, e;^ (2-^ F+i' 
X5^JU) i,2-fX (2-^ F+i^i F + -» x 

(2-(2-y F + i'X F+-»x9^;l') X— 7^ 
JU. f-F^t Fn7-7>. i,3-i>:t+-y->> l,4-t>;i- + 

•y->, fyi?>, b'3y>> g^juxji/s^+i^ f. 

tl* fc©-e«ife < . C nP.©#l4X« 2 afel±4:»ffl b 
[0052] S/c. ^:^MtCijl:f y -f 2 FJ^^fllffl 

■c«, 7*y-;ni}fli. xjt<+i^«iafl§. ^isifn!i<yxx 

^iSsJ^yrv? Ftitt. r^i'St^iiiW. ajKr^i' 

A. i'P-. v-f*. >>y*, meK/'? 

^^-^Atft. iKy^^y-f 5 5rv^-;HSJ!§. fy^ 
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i^^j^^v^Nvi/-^. 7Kfflr;i/^:^. ^m^mmitm. 

[0 0 5 3 ] :$^igc7)4< >; 5 h^jhmi^mf&m^t. mm 
m^m^ms-x^^^mwrnrnm^. 

[0 054] 

iy(DXUtj:U>o 20 
[005 5] JSrfe. IIJfi«?9tcTffll^/tif1ffiS«feiToa 

1 ) ^^^SSO^ 

?§Sf?S^CNMP (0.05M L i B r^W) ^fflC^/cGPC 
300i4-5^iS9U^c2*:ofj:Cit?fflC^ JASCOKuv/vis 
iiD-2520 GPC Integrater^ffll\ 4< 'J U>^»T 

2) (Tg) 30 

n/cJl$ 50/Ltm^l00arr<D>' Y l|li4mm. S$ 

20mmCDi*a>t^^«3aibrifi^CCfflC^/Co 30'C 
^3Q0'C(fCMir. #ia®Jg3°C/fnin. ^ ^^SBStlO 
rrm. iSiS^lOHz. ^{42u mCCCtf t\ tan^d^t*— h 

3) ^ISgOItt* 

SiSSif^B^fSAGs-ioooct- h^^:7^fflc>raiJ^U 

/Co ffi^L/c^ »; 5 F:7 ;UA^i|iiiOmmCDSW«^^^ 40 
0. C<Di*®|>i'^ffll^rWS8^l'':'^Pa8B8l20nin. 
03iai.Ornm/minr25-CCCT5l5B0Kii^tTC\ giSB«3 

sEiK<m^m ssc/52oo€:flatira»j5EL//Co J!ini»iis«5 

•C/miiTCtf o/Co i9J5£aS«lOO--200'C(DffiH'CaiJ5£0 
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[0 05 6 ] 

mmm 1 ] < 1 >^ u ^ ^ k d) suig^cD^^ 

500mi*i2/N*^:/;UHP:7^xr3Cct^AP- S^^A 

y^i>fc^:7 x-:^;Hl.05q(30.0ninol). N-^ ^;t'-2-t: P 

y K>300q^JJO^Ti^— ^c^»L/cc ^ X 3 ^SttK^S L/ 

rC S'C^'C^fttP^. 3,3\4.4*-t:r:7x-Jl/T' h^* 

Jj< > ^^*1J3 9 . 2 9q ( 31 . 5 7mmol ) ^ a i*CO ^ ^ — ^( C 

Ui/>0.15q(1.6mnol)^N-^^;l/-2-t'D 'j K>20qtCi§ 

[0 0 5 7 ] CCD?g®^. 3000qC7)^.g*:ttitC^^ (C3S 
JJDL. S^^Wffl^^f. i^^lJL/Co ^/c^C^,S*3000q 

fcf^. loooqtoy dz>'-;i/'CS^a(cr2iagfe^L/cf*, H 

< 2 >3i< U >f ^ K (II) mmi^(D^fS. 
500mi-fe>'\'^:/;VHP:7^;^n^txAP- g^^A 

mnm^m^m^. cmc3,5-^:^r^^^m#m5. 

33q(35.0mmol). N-^ ^;U-2-fP U K >200q5&Jjn^ri^ 
f^. t'P^^y h^^7KJB57.25q(33.25mmol)^@f*(D$^ 

^ ;UKO . 2 6q(l . 75mmol ) ^ @<*(D $ ^ ^ b /do 

^ik. W^^X}%ULfCo CCDgJK^. 2000q(D^.g7Ktp 
S7k2000q^Jn^^S^t/j:3&56i5fe^L/Co COgt^^2lPl 

CDJt<»;^^ ^ K (II) Br||gi$;$:^^0/co 

^y^5 K (I) Bulg*3.oq^o'^y K (II) «frlg 

ftO.OlSq^ffaXL/. N-^5^;I/-2-b*P >; F>50q^ijnx. 

{cm^i.. ^h»> h±r*^i2o-cccriB$p^jjn^L 
/Co ?§ig*n3tt3!|^*r^/cc<b^S6^.fg. 250-C<Dl«a 

f^. ?ltJ^^35o'acriB$rajn?^L. gw<D!j<';-Y^ f 

[0058] f#6n/c7 ^ Jl'AOliJtt** 1 cc^-To 

[0059] 

[^1] 



19 



(11) 
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mmm i 2 



t'«K5K([i) f'KSKdii) rmvim 
m^vl mmn^ t^mi$- mm^ itfe^ 







99. S 




0.5 


99.5 


0.5 




g/aol 


92000 




12000 


92000 


13000 








1.0 






1.0 


















•c 




315 






312 




HPa 




142 






144 




NPa 




2510 






2530 




X lO-*/-C 




2.78 






2.88 



[0 0 6 0 ] 

immmz ] < i >Ji< u ^ k (m) mmwo^fs, 

y ^Sx't::? ji^;Hl.05q(30.0mmol). N-^ ^Jl-2^\zU 

X0-^-5'C^V}^m&. 3,3' ,4,4'-h'r7 cn^Jl/f' h ^;^7 
>^M*% 8 . 38q (28 . 5mmol ) ^ @ <*(D S ^ — ^CCgS 

hMM^^ 0.19q(1.0mnol)^N->^^;U-2-t*D U F>20 

m^k. 6o'c(.cx2mrsmni^ fern. mu^x^&Ltc. 

[0 0 6 1 ] C(D^m^. 3000qCD^a*4iCC^^CC^ 

/dg, loooqoy ^y-;bT?^'M^cr2[iIi5fc^L//cf^. @ 
(*^2)i^lJL. iSlITCcK^^br@WcD^U-<5 F (II 
I) Mlgf**^fi£b/c. 

< 2 >3j< y >r 5 F ( IV) mfigftcD^^ 40 

82q(35.0mmol). H-^ ^ )V ^2-\:l' a V F >200q^Jjn^ri^ 
f^. fc'ny ^ hK^»**BJ7.25q(33.25nino1)^@f*(Di!iS 

^';l/K0.26gCl.75mfno1)^a»<5!)3S$8S)!raL//Co 

fi, ^S^r^aiL/co 50 



[0 062] C<D?§'^^. 2000qO^g7Ki^CC^^ 
JjnU. lltt^«TtH5#. ?tSOU/Co iT/c^C^a*2000q 

5 F (IV) mmt^^^f&Lfc. 

7i<V >f 5 F (III) Bri|g<*3.0qRO'^y >f ^ F (IV) b5 

181*0 .oiSq^SrfPBX L > f^i-^ ^;l'-^2-t* n F > 50q^»P;t 

(fcm^L. hy'u-h ^xmrio^a^cximrsmm u 
/do mmf)mi,mi:x^fcct^mmm. 25o*c(D]Sfi 

[0 063] f#6tl/c V iPACDiBJttJ&a 1 CCm-To 
[0 064] 

[tbg?e«i 1 ] < 1 >Ji< y ^ ^ K (I) mm»<D^f& 

5oom^■fe^^"^:/;^H□>'^>^^ccsxAo— F. ^S^A 

y^ty\:::y x^;Hl.05qC30.0mmol). N->>^ ^;l/-2~fc: P 
y F>300q*ttl;iri^— JC^flSL/Co 
ro-'-S'C^ r^^iPf^. 3.3" ,4,4*-fcr >^ ct:^;!^-/- h "yiJ 
>Kjte7k!e59 . 29q(31 . SZmnol ) ^S^CD ^ ^ —i^CC^ 

flno. *?ST«^L/c, 3o»f^. 6o'Cisr»nf»b. i^ia 
m^mi^Lfc^^2mrmwbtc. -e<Df*. 

y t^>0.15q(1.6fnnol)^N-.p^5^;b-2-t'a y F>20q&Cg§ 
[0065] C<OmWi^s 3000qC7:)^.a**^ce§^^ tcm 
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< 2 >jj< U ^ KMIgttO^^S 

78qC35.0fnmol). 14-^ ^;l/-2-fP U F >200q^ttlx.ri^ 
ft. h^*5l^7.25q(33.25mmol)^@f$CD^^ 

ft. ^M^-c?^a3L;^Co 

[0 06 6] c(om^^. 2oooqfDm^A<imcWi^ (tcm > 



(12) 2 0 0 1 - 1 0 6 9 1 1 
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/eft. 5oogco^.s*r8o'c^crs^L/cC7:^ie>. 2isi?$fe^ 
^ ^ F (I) Migtt3.oqRo%i<y -< ^ h^mmm.ois 

q^SBXL. N-y ^;t'-2-fn y F>50q^finx.r. i^— 

xsmsm^tL. ^5 F{tjsis<&tf-o/co ^cDft. ^i^ 

[0 06 7 ] ff 6tifc:7 ^ ;UAO^?5l4^S2 tC^-To 
[0 0 6 8 ] 
: [^2] 
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0.5 


99.5 0.5 




g/mol 


92000 


12000 


92000 13000 






CO 




0 














•c 


286 




286 




HPa 


111 




110 




MPa 


1850 




1870 




xlO-»/-C 


5.12 




5.05 



[0069] 

itmmz ] < 1 >>j< y 5 vmm»(D^fSL 

>' + '>fc^'7 * — ;l/11.05qC30.0rmio1). N-^ ^;l/-2~t'P 
y F>300q^ljn^-C±9— tcSfi?U/Co :7'^Xrj;|:*?gL 40 
ro---5"C^r?&a3ft. 3,3' .4,4'-fcr:7 Ar.;!/-/- h 
;U4^>KM*^9.29q(31.57mnx>1)i&Hft:CD^ :»tcaS 

jjoL. *?ST{i^L'/co 3055'ft. 60'c^xmmb. mu 
&^imotc^^2mrsmnofc. -ecD^. T^y>o.i 

3qCl.6t!ino1)*N-y ^;l/-2-b'n y F>20gtCSg|gL/cSS 

[007 0] C(0^m^. 3000qCD^a*i*3k:^/? CC^ 
ML. @^*^WHi?i±. SSOb/co fr/c^^a7k3000q 



/eft. loooqcDy ^>-;UT^atcr2|plgfe?^o/cft. @ 
?«EET{c$g:j^urawo3i<y-r 5 f (d 

< 2 >jj< y ^ F (II) frrig<*<D^^ 

500m^•^2^^•'7:/>^^HP:7^Xn^>^AD-^. S^zSA 
33q(35.0rTinol). H-^ ^)V-2-\z*U V F >200q*Jjn^ri^ 
ft. fpy h^*^7.25q(33.25mmol)^@i$C7)^^ 

-mcc^ttb. *fSTtcr«J$L/Co 3Q»ft. ecc^r 

ftl«IUI^fia«r«*l/fc35*2^Paafl5U/c:o ^Oft. 
i^Tk :7 3? ;l'^0 . 26q (1 . 75iTino1 ) ^ @<*CD $ ^ ^JJO U /Co 

i^-CC^gPL/cC i ^ffiiSft. 60-c^cr 2^paSl^L/c 

ft. mm^x^&vfc. 

[0 07 1 ] COmm^. 2000q©^S**^C^^tC?S 

ttiL. sft^wm^-a:. mmufc. »r/ctc^.@*2oooq 



I 



(13) 
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5 F (II) «ure(*%^fiSEUfc. 

'i<y 5 h-mmm.oqSLZ/^-v -< s f (id Busgfto.oi 



i^Fiaa 00 1- 1 069 1 1 
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[007 2] 



